Thermally Rearranged Polymer Membranes Containing Tröger's Base Units Have Exceptional Performance for Air Separations.
The influence of segmental chain motion on the gas separation performance of thermally rearranged (TR) polymer membranes is established for TR polybenzoxazoles featuring Tröger's base (TB) monomer subunits as exceptionally rigid sites of contortion along the polymer backbone. These polymers are accessed from solution-processable ortho-acetate functionalized polyimides, which are readily synthesized as high-molecular-weight polymers for membrane casting. We find that thermal rearrangement leads to a small increase in d-spacing between polymer chains and a dramatic pore-network reconfiguration that increases both membrane permeability and O2 /N2 selectivity, putting its performance above the 2015 upper bound.